Abstract. Nowadays forensic sciences try to keep up with criminality. Unfortunately despite this criminality continues to grow. Armed robbery, murder have become rife, yet the number of other crimes does not seem to decrease.
In the popular TV-crime series we witness exciting investigations, forensic operations, etc. However these do not have much to do with reality. In this presentation a series of interesting "domestic" cases of real forensic examinations will be discussed. Thereby you'll get an insight into the everyday life of the modern forensic sciences.
In films the specialists are versatile superheroes: members of commando units, first class investigators and experts in all kinds of specialities. In reality: experts are specialists in natural sciences and in criminal sciences.
In films they do a lot of idiotic things e.g.: the specialist wipes the hand of a person suspected of something with a DNA sample holder, sprays it with a magic material, and the verdict is ready: Guilty! In reality we apply useful methods. In Hungary the forensic experts have no investigative powers per se. We deal with natural sciences; the investigation is the task of the police.
The common parts are: the similar cases. Criminalized societies are almost the same on every continent.
The most efficient way to present this forensic work is by reviewing some real, interesting cases from our archives.
Case studies

Hunting accident #1
The hunting had just ended. On the field a man began to flay a downed animal. Six nouveau riche hunters remained in their ambush, failed to empty their rifles. Unexpectedly a boar ran between them and the man on the field. All six hunters began to shoot at the boar, and all of them hit the beast. Unfortunately one of the bullets which penetrated the boar struck the man who was skinning the previously shot animal. But whose bullet was it? The surgically removed lead bullet was so badly damaged that the experts of classical ballistics could not determine its origin. So we had to compare the material of this particular bullet to the bullets remaining in the magazines of the six hunters.
The method was X-ray fluorescent spectroscopy inside the scanning electron microscope. Lead for bullets is alloyed with a little antimony (Sb), sometimes with a little tin (Sn) to set the hardness of the bullet. In our case we found the same alloy concentrations in only one type of ammunition among the six hunters (Fig. 1.) . The others had different alloys (Fig. 2.) . So we could determine the hunter whose bullet hit the man.
In Hungary this case had an unfortunate legal consequence: the hunter could keep his gun license. One year later he shot a young woman dead in place of a wild pig. A stupid master of hounds marked the firing line on the field for two high stands directly towards each other. The distance between them was about 300 meters. Wild animals crossed the field between the ambushes and the hunters shot at them. The animals stayed alive, but one of the hunters was hit by a bullet and died. The incriminated rifle was powerful, but the bullet removed from the body was hardly deformed (Fig. 3.) . The ballistics expert diagnosed that the bullet had been fired from that rifle (Fig. 4. ). How could it happen? The bullet should have been strongly deformed if it reached him directly or after penetrating an animal. At the scene of the event we determined that there were deep ruts caused by a tractor wheel between the two high stands. At the time of the accident there was water in them. According to witness statements the animals crossed the field near these ruts. Could the bullet ricochet on the water surface?
We performed a series of experiments at an abandoned lake. Most of the bullets shot at shallow angles ricocheted from the surface of the lake, and the trajectories of some of them corresponded to the incriminated bullet. So the accident happened as follows: the bullet missed the animals, ricocheted on the water in the wheel ruts thereby losing a lot of kinetic energy, and hit the body of the hunter who was in the other high stand.
Traffic accident A parliamentary representative was speeding at night on the motorway, at the same time phoning and sending several SMS from his mobile. His car went off the road and landed in the 5-meter deep road ditch. A lorry driver reported it to the police because he saw the car disappear from view. The representative did not use his seat belt, flew out through the right hand side window and died.
Police chiefs wanted to know how the body could fall out through the opposite side to where the steering wheel was, so the case landed in our Institute. We found some smeared plastic on the trousers of the deceased person, which was similar to the material of the right hand side window frame, except that the smeared plastic did not contain silicate while the window frame did. How could that be?
The answer came from the examinations in the field of scanning electron microscopy. The image of the window frame plastic showed that quite big silicate particles are suspended in the organic plastic (Fig. 5.) . When the thermoplastic smears on fabric the material removes only the top few micrometers, so the big silicate particles remain in the substrate. That way we could reconstruct the event:
The car left the motorway and flew for one second, causing weightlessness inside. Since the driver had not used the seatbelt, he moved out of the seat, and in the moment of landing the airbag hit him out through the right hand side window. Had he used the seatbelt he would have escaped with a broken leg. The lesson: high rank does not exempt anybody from the laws of physics. 
Proof of burglary by paint fragments
A gang went by car to the chosen location to commit a night-time burglary. Near to the location they switched the car-lights off so as not to be conspicuous, and promptly ran into a fire hydrant. Some carpaint fragments remained on the surface of the hydrant. We were able to compare them to the paint of the car impounded by the police.
The preparation is the following: the pertinent paint fragments are embedded in resin block (Fig. 6. ) and sliced in a microtom with a special plan-concave glass knife. These slices can be taken on normal or on special split glass slides (Fig. 7. and 8.) . In this particular case we found fragments of multilayered paint coat from the car on the hydrant (Fig. 9.) . So it was sure that this car had been present there on the night in question.
from car from hydrant 
Guerillas
An extremist group could not wait for the next parliamentary election, and wanted to blow up the car of a politician. The technical method was the following: two strong magnetic pucks were glued on the packaged bomb, and this was put onto the chassis. The plan fizzled out, so the terrorists 402 Materials Science, Testing and Informatics VII wanted to remove the bomb. They tried, the bomb was removed, but the magnets were so strong that they remained on the chassis. The police found the magnets.
During a search at the suspect's house police found similar magnetic pucks (Fig. 10.) . Fig. 10 . A nickel coated magnetic puck
The pucks removed from the chassis had the same geometrical features and nickel coating. The crystal structures of them were equal (Fig. 11. and 12.) and element compositions were special and also equal (Fig. 13. and. 14.) . These magnets contain not only neodymium but praseodymium as well. So this composition was unique. Furthermore on the magnets from the chassis we found some traces of epoxy resin identified by the FTIR method. The conclusion was that these magnetic pucks came from the same source, and something had been glued onto them. Electric fire in a nuclear power plant
In the cable channel of the nuclear power plant fire broke out, and the reactor block was stopped. It was very important to determine the source of the fire. The origin was probably electrical, but they had to know which cable had malfunctioned. On site we collected a lot of parts of cables. Most of them were steel armored aluminum cables, but at the bottom of the truss there were some copper cables without steel armor. On these cables we found a lot of parts that had been flash melted by short-circuiting (Fig. 15. and 16. ).
Fig. 15. & 16. Melted parts on copper cables
We examined all the flashes. After the special preparation process the microscopic image of the crystal structure shows whether the short-circuit arose before the fire or was only the result of the fire (e.g. insulation burned down). Most of the flashes had after-fire macrocrystalline structures (Fig. 17.) . One of them had microcrystalline structure showing the source of fire (Fig. 19.) . In this way it could be determined which cable was defective.
Final conclusion
The experts of forensic sciences should be polymaths. It is impossible, but we have to aspire to this. Different types of cases require multifarious scientific and technical methods. Irrespective of this, the criminal inquest must remain the responsibility of the criminal investigators.
